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INTRODUCTION. 

Amoii^^ the fossils eoinmonly found in or characteristic of certain of 
the oil-bearing* Tertiary formations of southern California are the 
species and varieties mentioned in the following pages. The new 
forms are described and tigured: those previousl}" described are simpl}^ 
tigured, Imt a brief note con(*erning their occurrence is inserted in the 
explanation accompanying each drawing. It has been deemed advis- 
able to insert tigures of the old species in this paper because the descrip- 
tions and illustrations of these forms are in publications inaccessible to 
most readers, and it is essential for the proper identilication of the 
faunas that certain of the old species be known. The ditierentiation 
of the various geologic formations in the southern coast ranges of Cali- 
fornia depends almost entirely upon their palentology, so that it has 
been the aim of the writer to give in this paper those species and only 
those which will aid in the determination of the horizon of the various 
faunas found in that region. These fossils, together with some others, 
will be tigured on Plates XXV to XLI, Bulletin No. 309, U. S. Geo- 
logical Survey. 

The following new species and varieties are found in the yellow 
sandstone of the lower ]\Iiocene at the head of Topanga Canyon, 3 
miles south of Calabasas, Los Angeles County, California. 

UST OF LOWER MIOCENE FOSSILS FRO.M TOPANGA CANYON. 

Mytilm maiheivsonii Gabb var. e.vj>ansus, new variety. 

Cevitlimm topangensis, new sijecies. 

Chlorostoma daUi, new species. 

Batliytoma keepi, new species. 

Macron merviami, new species. 

Ocinehra topangensis^ new species. 

Purpura edmondi, new species. 

Sigaretus perrini^ new species. 

Turbo topangensiSj new species. 
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Associiitod with them at this locality are: 

Callista (uimiantls) diabloensifi Anderi^oii. 

Cardinm, species (sliarp ribs). 

Cardhnn, species (sfpiare ri]>s). 

Chlone temhlorcnsh Anderson. 

Doshiia pondcroi^a ( iray. 

Gbfcj/mcriSy species (large). 

Macoma cf. nasida ('on rad. 

Ostrm titan. Oonra<l. 

!*e.ctai hoircrsi Arnold. 

Pecten cf. mujveUnHis Arnold. 

Phacoidcfi rkhthofenl Gabb. 

IneLs pcrtenuis (iabb. 

Agaiioma cf. kerniamwi Cooper. 

Bitthim, species. 

CalUodonia, species. 

Cancellaria cf. oondonl Anderson. 

CglichnOj species. 

DriUia, species. 

Fiisits, species. 

Nrj'erita. callosa Conrad. 

Trochita costellata Conrad. 

Trochita cf. inornata (dabb. 

Trophon, species. 

Turrit ella ocoyana Conrad. 

Turritella variata Conrad. 

The followino- new species and varieties are from the sandstone in 
the Pliocene (middle part of the Fernando formation) near the Pacific 
Coast Oil Company’s wells in Elsmere Canyon, miles southeast of 
Newhall, Los Angeles County, Califonda. 

LIST OF LOWER PLIOCENE FOSSILS FROM ELS^^IERE CANYON. 
Cancellaria fernandoensis, new species. 

Cardium fpiadrigenarium Conrad \ar. fernandoensis^ new variety. 

Cypvaea fernandoensis, new s]>ecies. 

Mure.r eldridgei, new species. 

ldsani<( fortis Ciirpouier var. angidata, new variety. 

Priene oregonensis Redfield var. angelensis, new variety. 

Turritella cooperi Carpenter \nr. fernand ensisy new variety. 

Associtited with these are: 

Amiantis callosa Conrad. 

triline.ata Conrad. 

Bathytoma cf. car])cnteriana Gabb. 

Odlista suhdiaphana Carj tenter. 

Chione, new species (small). 

( 'hrysodonms arnoldi Rivers? 

<\'yptOinya c<difornica Conra<l. 

Mat'oma indentata Cai'jtenter. 

Maroiuft, species. 

Madra cf. henijdtilli Dali. 

Modiolus rectus Conrad. 



NO. 15J.1. A7iir FOSSIL MOLLVSKS FROM CALlFOItyiA—AUSOLIK 



527 



Mon 10 marroschlsma Desluiye?, 

^ft/a trnncnta Linnaeus. 

Xepf linen hiuncrom Gabh. 

Xeverita rechtzinna Petit. 

OUvelln intorln Carpenter. 

Pnnopen (jenevo.^n Gould. 

Pecten cf. enurinns Gould. 

Pecten eMrellanus Conrad var. entnlinn^ Arnold. 

Pecten healeiji Arnold. 
fWten of. parmeieei Dali. 

Phncoides annidatns Reeve. 

Topes tenerrima Car]^enter. 

TelUnn hhe Dali. 

Triton him, speeies. 

Troehita Jilosn Gal)b. 

Associated with the new forms Antmr hamlhii and on (p>ne)isis 

Redtield var. ongelensis in the blnish-oTay clayey .shale of the lower 
Pliocene (middle Fernando formation) in the Third Streid tiuiiu'h Los 
Angeles, ai*e the following: 

LIST OF LOWER PLIOCENE FOSSILS FROM THIRD STREET TUNNl^IL. 

Aren innlticostntn Sowerby. 

Astnrte, i^peeie.'^. 

Parditoid. 

Limn hnndini Dali. 

Mneomn, species undetcriuine<l. 

Ostrcn rentchii Gabb. 

Pecten nsldcyl Arnold. 

Pecten Intiniiritus Conrad. 

Pecten opuntin Dali. 

Pecten pedronnns Trask (abundant). 

Pecten stenrnsii Dali. 

IJnccinnm, spe(*ies undetermined. 

Fissuriden nuirinn Car])enter. 

Xeveritn recluzinna Petit. 

Plenrotoma, species underteriniiUMl, coral, bird bones. 

The l)rachiopod, Tevehratol la occidental Is Dali is associated with the 
following fauna, the ecpiivalent of that of the San Diego formation, in 
the coarse sandstone and gravel immediately above the unconformity 
l>etween the lower Pliocene (middle Fernando formation) and tin' 
Miocene shale near the mouth of Temescal Canyon, one-half mile north 
of Port Angeles, Los Angeles County: 

LIST OF l.OWER PLIOCENE FOSSILS FROM TEMESCAL CANYON. 

Terehrntatiii smithi Arnold. 

Pecten asJdeyl Arnold. 

Pecten hnstatiis Sowerby. 

Pecten henleyi Arnold (abundant). 

Pecten stenrnsii Dali. 

Opalia rnrlcostatn Stearns. 

Proc. N. M. vol. xxxii — 07 34 
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NEW :\II()CENP: HPECIES and VAKIETIES. 

OSTREA ELDRIDGEI, new species. 

Plate XLII, figs. 2 and 2a. 

Descrijytion. — Shell about 150 nun. in length, inequivalve, the left 
very convex, the right Hat or slightly concave. Left valve with 
incurved umbo; a prominent, falcate, evenly convex ridge extends 
from near the umbo to the mai-gin of the left valve posteriorly; sur- 
face of this valve and ridge foliaceous and more or less inclined to be 
fluted. Left valve approximate!}^ flat, with foliaceous sui’face. 

Dimensions. — Longitude, 147 mm.: latitude, 87 mm.; diameter (dis- 
tance through both valves), 82 mm. 

Notes. — This species is distinguished from the other Tertiary oysters 
of the California Tertiary l>y the prominent posterior ridge and 
incurved umljo of the left valve. The species has the external appear- 
ance of a Gryphmi. Named in honor of the late Mr. George Homans 
Eldridge, of the U. S. Geological Survey. The type was associated 
with Turritella ine 2 iana Conrad at the Grimes Canyon locality. 

Type. — Cat. No. 164966, U.S.N.M. 

Locality. — Elkins ranch, east of Grimes Canyon, near Fillmore, 
Ventura County, California. (G. H. Eldridge.) 

Horizon. — Lower Miocene, supposed equivalent of the Vaqueros 
formation. 

MYTILUS MATHEWSONII Gabb var. EXPANSUS, new variety. 

Plate XLIII, fig. 2. 

Description. — Shell wedge-shaped, rounded behind, curved; poste- 
rior margin curved, semiangular in middle, anterior margin more 
nearly straight; beaks terminal, blunt; surface sculptured by irregular 
concentric lines and ridges of growth and by fine radiating strite. 

Dimensions. — Longitude, 105 mm.; latitude, 50 inm.; diameter of 
both valves, 60 mm. 

Notes. — This variety differs from the typical form in being some- 
what smaller, relatively broader, and with straighter anterior margins. 
The fine radial striation is also said to be lacking in the typical form. 
It is associated at the type locality with Scutella fairhanski Merriam, 
Ostrea near titan Conrad, and Pecten sespeeyisis var. hydei Arnold. 
Type.—C^i. No. 164968, U.S.N.M. 

Locality. — Near Torrey Canyon oil wells, southwest of Piru, Ven- 
tura County, California. (G. H. Eldridge.) 

Horizon. — Lower Miocene, supposed equivalent of the Vaqueros 
formation. 
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PLEUROTOMA (BATHYTOM A ) KEEP!, new species. 

Plate XL VI, fi<^. 5. 

Dei<crlptio)i , — Shell liiro’e for the n-cniis J^lvurotoum^ fusiform: spire 
about as long as aperture; whorls six, augulated lielow the micklle, 
sloping eoncavely above and aliout the same below. Surface orna- 
mented by a rim of nodes (ten on the body whorl in the type) on the 
angle of the whorl and liy minierous revolving raised lines or ribs. 
Aperture narrow, narrowing rapidly from to]> toward bottom; inner 
lip straiglit, outer lip reflecting angulation of whorls. 

Dhrn.'imoifS.- Longitude (restored), (>() mm.; latitude, 30 miu. 

Xotes , — This species is closely allied to and is doubtless the precur- 
sor of l\ tryoniana (rabb. It was first thought that the Pliocene 
forms W(‘re the same species as tlie living, but a careful com])arison of 
specimens shows 1\ kcrp! to lie much more ab])re\dated and with a rela- 
tively more angulated l)ody Avhorl than 1\ iryouUnia , The nodes also 
are somewhat shar])er and are more prominently developed on the 
body whorl in the former. XanuHl in honoi' of Prof, dosiah Keep, of 
Mills College, California. 

Tyj>( . — Cat. No. I .S.N.^1. 

LocaUty. — Ib'ad of Topanga Canyon, 3 inih'S south of Calabasas, 
Los Angeles County, ('alitornia. Tl. W. Edmond and Ralph Arnold.) 

//n/v’. 3 Y>;n — Lower Pliocene. 

MACRON MERRIAMI, new species. 

Plate XLl, tigs. 4 and 4a. 

J)iscrij>ti(f}K — Shell small, o^aite, solid; spire (devatcd: tipex acute: 
whorls five, evenly convex, nettrly smooth, except for a prominent 
furrow which passes around the body whorl one- third the way up from 
its base; between this prominent furrow and the umbilicus are three 
other less prominent grooves. Suture narrow l)ut canal-like; aperture 
narrow and elliptical. Columella slightly callous posteriorly; anterior 
])ortion produced and Hexed; posterior part of lip bent. (Janal a mere 
notch. Cml)ilicus subperforate. 

Di ine)ii<Jons, Longitude, 23 mm.; latitude, 13 mm.; l.)ody whorl, 
19 mm.; aperture, 16 mm.; deflection, about TO . 

Xotes , — This characteristic little species is closely allied to and ])rol)- 
ably is the precursor of J/. kelUttif X. Adams. It differs from the 
latter, however, in being relatively narrower, having a nari’ower 
shoulder at the suture and in having onemon^ groove in the hasal por- 
tion of the body whorl. Named in honor of Prof. John C. ^lerriam, 
of the University of California, Berkeley. 

Cat. Nhx 164982, C.S.N.M. 

Locality. Head of To])anga Canyon 3 miles south of Uilaljasas, Los 
Angeles County, California. (G. W. Edmond and Ralph Arnold.) 

Horizon. — Lower Miocene. 
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OCINEBRA TOPANGENSIS, new species. 

Plate XLIIT, % 4. 

Desert ]>f ion, — Shell hiri»’e for one of this ^eiuis, fiisifonn; spire ele- 
vuted, subacute; whorls tire, strongly anguhited above, giving a tab- 
ulate appearance to upper portion; whorls crossed b}^ six or seven 
frills, some of which Ilex forward and rise to prominent points on the 
angle; anterioi* portion of whorls ornamented by about 12 rough, raised 
spiral lines, the alternate ones l)eing relatively more prominent than 
those adjacent; posterior portion with six orseven similar lines; suture 
deeply appressed, undulating, distinct. Aperture sul)elliptical; inner 
lip slightly einimeled; columella twisted, squamose, only slight!}" 
widened; umbilicus subperforate; canal of medium length, narrow. 

Diinenslons, — Altitude, 59 mm.; latitude, 30 mm.; body whorl, 40 
mm.; aperture, 39 mm. 

JS^otes. — The largest member of this genus known from the AVest 
Coast. ^Somewhat similar to O. Jeeepl Arnold but much larger, with 
less prominently developed frills and much liner spiral sculpture. 
Named for the type locality, Topanga Canyon. 

Type. — Cat. No. 104995, U.S.N.Al. 

LoeaUty. — Head of To|)anga Canyon, 3 miles south of Calabasas, 
Los Angeles Count}-, California. (G. W. Edmond and Ralph Arnold.) 

Horizon . — Lower Miocene. 

PUPURA EDMONDI, new species. 

Plate XL, tigs. 3 and Sa. 

Description. — Shell fusiform, moderately thick; spire elevated; apex 
.subacute; whorls four or five, angulated, the body whorl particu- 
larly so; nine or ten promiiamt nodes on the angle, each node grad- 
ually fading out above and l)elow the angle; spiral sculpture consists 
of more or less o1>solete ridges, of which there are about fourteen on 
the body whorl below the angle and three or four above it; suture 
appressed, distinct, somewhat wavy, the surface of the shell being cor- 
rugated near it. Aperture pyriform; outer lip slightly etfuse, den- 
ticulated with seven or eight <|uite sharp and prominent teeth. Inner 
lip smooth. Umbilicus subperforate. Canal short, curved l>ackward. 

Longitude, 19 mm.; latitude, 12.5 mm.; body whorl, 
U).5 mm.; aperture, including canal, 14 mm. 

AbA.y. Unlike any other Pnrpnra on the coast. Resembles Cnma 
hlpficata Gabb, but with angle higher up on whorl; umbilical region 
also more simple than in latter species. Named in honor of Prof. 
Geo. AV. Edmond, of Santa Alonica, California, who first discovered 
this si)ecies, 

Typie. — Cat. No. 164983, U.S. N.AI. 
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-Head of Topano-a Canyon, 3 miles south of Calabasas, 
Los Ano-eles Comity, California. (G. W. Edmond and Kalph Arnold.) 

Horizon. — Lowei- ^Miocene. 

CERITHIUM TOPANGENSIS, new species. 

Plate XL, figs. 7 and <S. 

Description. — Shell turreted; apex acut«': whorls iiim' or ten, 
•sliohtl y convex, with a faint siio’o'estion of a shoulder at tln^ })osterior 
mar^’in. Whorls ornamented hy a varyino- number of spiral and 
longitudinal ridges of which there are eight of tln^ former and twent}^- 
one of the latter on the penultimate whorl of the type; the relative 
y^rominence of the two sets of ridges varies somewhat, but they are 
normally of about equal importance. Suture imyiressed; distimd. 
Ayxu'ture subipiadrate: outer liy) etfuse, l)roadly rounded b(‘low and 
slightly yirodiiced in a columellar beak; inmu- liy) straight above this 
beak. 

Di ntensions. — Longitude, i23.5 mm.; latitude, 7.5 mm.; liody whorl, 
10.5 mm.; ay)crture, 7 mm. 

Xntes . — Quite unlike any other West Coast Cerithiuin, being closest, 
y)Ossibly, to C. (fcnnnata Hinds, from which it ditfei's by having more 
numerous and more delicate longitudinal ridges and very nuich less 
y)ronounced nodose sculy)tur(^ below the suturi'. Named after thetyy)e 
local it}q Toyxmga Canyon. 

— Cat. No. 1041)70, U.S.N.M. 

Local it i/, — Head of Toy)anga Canyon, 3 miles south of Calabasas, 
Los Angeles County, California. (G. W. Edmond and Ralph Arnold.) 

Horizon . — Lower Miocene. 

TURBO TOPANGENSIS, new species. 

Plate XLI, tigs. f>, 6c, and 6/>. 

Description, — Shell turbinated, solid; whorls somewhat convex and 
]3rominently tuberculated, one row of about nine shary) tuliei'cles 
surmounting the whorl just lielow the sutimy another liand of less 
y^rominent ones in the middle of the whorl, and the base of the wliorl 
ornamented by another sy^iral row, the tubercles of which are almost 
as y^rominent as the toy) row; in addition to this there is a secondary 
sculy)ture consisting of numerous faint ridges crossing the whorls 
diagonally from the base y)osteriorly toward tin* suture. Base 
ornamented by three y)rominent sy)iral ridges, the outer one tulier- 
culated. Suture imy)ressed, distinct. Ayierture round, slightly y)ro- 
duced and somewhat Haring in front. 

Di nicnsions, — Altitude, 10.5 mm.; latitude, 18 mm. 

Xotes,- — A uni(yue sy)ecies, somewhat resemliling Tart>o squamigera 
Reeve, but differing from the latter in having less tabulated and 
angulated whorls, a siiny)ler sculpture of tubercles, and in having a 
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secondary transvers(‘ sculpture. Xamod after the type locality, 
Topan^a Canyon. 

Cat. No. 1041180, C.8.N.M. 

Loea/itff. Head of Topan^-a Canyon, 0 miles south of C^ilahasas, 
Los Anoeles County, California. (Cx. W. Edmond and lialph Arnold.) 

JJ(yr 'iZon . — Lower M io(‘ene . 

TURRITELLA INEZIANA, Conrad var. SESPEENSIS, new variety. 

Plate LI, %. (1 

Deiicriptioh, Shell turreted, with slend(‘r, taperino* spire; number 
of whorls variable, eight or more; whorls slightly concave, with one 
very prominent revolving ridge at base, and two equal l)ut less promi- 
nent ones above. There is also evidence in the type (a rather poorly 
pres(‘rved specimen) of minor spirtil lines or riblets, especially one at 
the base of the major ridge; suture deeply impressed. 

Dlmnh^ions, -Of broken and slightl}^ distorted type; longitude, 
84 mm.; latitude, 10 mm. 

A7>te'. — This form is distinguishable from the typical T. Ineziana 
liq^inannt of most West Coast authors) lyy its small size and much 
more prominently developed spiral ridges. It is al)undant but poorly 
preserved at the type locality. i\ray possibly be of speciiic value, but 
if so is allied to T, (ueziana. It is associated at the type locality with 
Modiolus sp., Ostrea cf. idrumsis Gabb, and Peeten sesj>eensis Arnold. 
Named after the type locality, Sespe oil district, Ventura County, 
California. 

Type. — Cat. No. 1()49T0, U.S.N.M. 

Locality.— 'Vwv Creek, north of Fillmore, Ventura County, C^ali- 
fornia. (G. II. Eldridge.) 

Ilorizim. Va([ueros formation (lower Miocene). 

SIGARETUS PERRINI, new species. 

Plate XLI, f]g. 5. 

Descriptiitn . — Shell very much elongated for oiie of this genus; 
whorls, three or four (type decollete), slightly convex; apex subacute; 
whorls ornamented with numerous rough revolving lines, each alter- 
nate one ])eing considerably moie prominent than those adjacent; 
suture prominent, impressed; aperature pyriform, narrow posteriorly; 
lower portion of coliunellar lip slightly flaiing. 

Altitude (restored), 21 mm.; latitude, 9.5 mm.; body 
whorl, 18.5 mm.; aperture, 14 mm. 

Xotes .- — This unique species is entirely unlike anything else in the 
West Coast fauna, so far as known. It is certainly very much elon- 
gated for this genus. Named in honor of Prof. James Perrin Smith, 
of Leland Stanford Junior University, California. 

Typ>e.—{lx\i. No. 1G4979, U.S.N.m! 
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Locality. — Head of Topanga Canyon, 3 miles south of Calabasas, 
Los Angeles County, California. (G. W. Edmond and Ralph Arnold.) 

Horizon, — Lower jMiocene. 

CHLOROSTOMA (OMPHAHUS) DALLI, new species. 

Plate XL, tigs. 4, 4r/ and Ah. 

» 

Description. — Shell conoidal; spire somewhat elevated; apex obtuse; 
whorls four, slightly convex, angnlated just above the suture; portion 
of whorl above angle crossed by (in the type twelve) transverse ridges 
or waves running obliquely l)aekward from the angle and appressing 
against the antecedent whorls. Revolving ridge on angle, and, also on 
bodv whorl, on a second etpially prominent angle, at the base of the 
whorl. Whole surface of shell, including base, ornamented by tine 
revolving lines (in the type there are four of these between the two 
angles on the body whorl). Five equivalent narrow revolving fur- 
rows also ornament the toj) of the body whorl. Suture distinct. 
Umbilicus deep and more or less etfuse. Aperture circular; colimiel- 
lar lip slightly twisted around umbilicus. Outer lip unknown. 

Dimensions, — Altitude, 10 mm.; latitude, 12.5 turn. 

JLotes. — ^This species differs from Chlorostoma aureotinctuni Forbes, 
to which it is allied, by the lack of the prominent furrows in the base 
and the presence of the revolving furrows in the top of the whorl. 
C, (lain is a variable form, no two specimens being exacth" similar. 
It grades into the two varieties next described. Named in honor of 
Dr. William Ilealy Dali, of the United States Geological Survey. 

Type, — Cat. No. UH08-1, U.S.N.M. 

Loixdity, — Head of Topanga Can^^on, 3 miles south of Calabasas, 
Los Angeles County, California. (G. W. Edmond and Ralph Arnold.) 

Horizon, — Lower Miocene. 

CHLOROSTOMA (OMPHALIUS) DALLI var. INORNATUS, new variety. 

Plate XL, tig. 5. 

Description. — Similar to C. except that the transverse waves 
are obsolete and the revolving furrows on top of the whorls are more 
numerous and less prominent. 

Dimensions. — Altitude, 10 mm.; latitude, 15 mm. 

Xotes, — The type of this varieH is flatter than the typical form, but 
this is due to crushing. 

Cat. No. 1641)86, U.S.N.M. 

IjHxdity. — Head of Topanga Canyon, 3 miles south of Calabasas, 
Los Angeles Count}q California. (G. W. Edmond and Ralph Arnold.) 

Horizon, — Lower iNliocene. 
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CHLOROSTOMA (OMPHALIUS) DALLI var. SUBNODOSUS, new variety. 

l^late XL, fi^H. 6 and 6a. 

I)escri})t!on , — Similar to (\ dalU except that the transverse waves 
are less pronounced and the spiral sculpture is somewhat coarser. A 
more or less prominent ridge revolves about the umbilicus. 

Dimensions. — Altitude, 10 mm.; latitude, 13.5 mm. 

Type. — Cat. No. 104085, U.S.N.M. 

Lomlity . — Head of Topanga Canyon, 3 miles south of Calabasas, 
Los Angeles County, California. 

Horizon . — Lower IMiocene. 

I^LIOCKNK SPECIES AND VARIETIES. 

TEREBRATALIA OCCIDENTALIS Dali. 

Plate XLIX, tigs. 6, 7, 7(f, 8, 8e, 9, and 9a. 

Terebratalia occalentaJh Dall, Proc. Cal. A(‘ad. Sci., IV, 1871, p. 182, pi. i, fig. 7. 

Description . — Shell from subcircular to snbelliptical in outline, 
rather thin; pedicle (lower) valve with mesial flexure concave; on each 
side of this are usually two prominent ridges, and bevond these still a 
second pair; surface of valve sometimes nearly smooth, but more 
often with radiating ridges of varying prominence: lines of gi’owth 
usiialh" discernible, some being (piite prominent; brachial (upper) 
valve strongly medially convex, with one and sometimes two ridges 
on either side; secondaiw sculpture similar to that of lower valve. 
Beak with a concave or flattened area on each side of the deltidium. 
Shell broader proportionately in the 3^011 nger stages of growth. 

/>/;/? -Longitude, 27 mm.; latitude, 21 ) mm. 

Xotes . — This variable species passes through the same mutations as 
T. transversa Sowerbv, from which it differs by having the mesial 
flexure of the pedicle valve concave and of the brachial valve convex 
instead of vice versa as in T. transrersa. Very abundant at Temeseal 
Canyon local it}"; also found recent on the Pacific coast of North 
America. 

Figured specimens. — Cat. No. 1()41)96, U.S.N.M. 

Lncidity. -Near the mouth of Temeseal Canyon, 3 miles north of 
Santa Monica, Los Angeles County, California. (Ralph Arnold and 
fl. J. Rivers). 

Horizon . — Recent and lower Pliocene, prol)ably equiv^alent of mid- 
dle PVrnando formation. 
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CARDIUM QUADRIGENARIUM Conrad var. FERNANDOENSIS, 

new variety. 

Plato XL VI IT, tigs. 2 and 

I)(ser!piJou , — Shell Miialler than the typical form, oval, veiitrico.se; 
iiiiihones central, prominent, turned only slio-htly anteriorily; surface 
sculptured with about thirty-six prominent, subano’ular radiating- 
rido-es i-oughened over the anterior and posterior portions of tln^ 
shell l)y prominent ])ointed tuliercles on the posterior an^le; those 
ridges near the posterior margin are less ])rominent, but are nodose 
for nearly their whole length. 

I) hHt)hsJon.'<, — Altitude, 55 mm.; longitude, 5S mm.; diameter (l)oth 
valves), 88 mm. 

This variety is more oblique, has narrower umliones, is 
relatively h‘ss in diameter, and has fewer and less prominentlyspino.se 
ribs than the typical form. The t^qucal form has ov(U* forty ribs, 
while var. fcnu.uuloeihsis has but thirty-six. Named after the Fer- 
nando formation of which it is supposed to be characteristic. 
Type,—C^t. No. IdTtUT, U.S.N.^^I. 

Local ft y . — Elsmere Canyon, near Paeitic Coast Oil Company's well, 
2^ miles southeast of Newhall, Los Angeles (T^unty, California. 
(Ralph Arnold.) 

Horizon . — Middle Feniando formation (lowei* Pliocene). 

CANCELLARIA FERNANDOENSIS, new species. 

Plate L, tig. 4. 

l)ei<cripti())i about 20 to 2P mm. in altitude; broadly fusi- 
form; spire elevated; whorls four or live, sharply angulated at al) 0 ut 
two-thirds height of whorl; fiat or slightly convex both above and 
below the angle; whorls cros.sed ])v numerous (18 on body whorl) 
broad longitudinal varices which extend from suture to suture, being 
fainter above than below; sui’face also ornamented l\y e([ual ecjuidis- 
tant raised spiral lines, about three or foui* below the angle, two or 
three above. Suture appressed, distinct. Lower portion of type 
})roken. 

J) !mao<!ons. — Altitude (restored), a])out 20 mm.; latitude, 18 mm. 

Xotes. — This species is closely allied to the tropical species C. Can- 
dida Sowerl)v, but is distinguishable by its broader form, much 
broader varices, and more evenly spaced spiral lines. Named for the 
Fernando formation, of which it is supposed to be characteristic. 

Type.—OAi. No. 16T95G, U.S.N.:\L 

Ijicality . — Elsmere Canyon, near Pacific Coast Oil Company's wells, 
27 miles southeast of Newhall, Los Angeles County, California. 
(Ralph Arnold.) 

Horizon . — Middle Fernando formation (lower Pliocene). 
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PISANIA FORTIS Carpenter var. ANGULATA, new variety. 

Plate L, figs. 6 and 7. 

Description. — Shell fusiform, short: spire elevated; apex subacaite 
to suhangular, whorls angular, about three fourths of the whorl being 
below the angle; body whorl below the angle (piite uniformly (‘onvex. 
The surface sculpture varies considerabl}" in individual specimens; in 
the type the sculpture of the body wdiorl consists of ten etpial sub- 
eipiidistant rounded subrugose spiral ridges, each interspace being 
ornamented by one less prominent but slightly more rugose revolving- 
line on each side of wliich still finer lines may often be distinguished; 
al)ove the angh^ are five revolving lines, less prominent than those on 
the lower part of the whorl, but alternating in relative size in the same 
manner as the latter. The pennltimate and earlier whorls have about 
eleven longitudinal waves or low ril)s which become most prominent 
on the angle of the whorls, formiiig more or less prominent nodes. 
A prominent sutui-al riblet is developed on the posterior portion of 
the whorl. Suture wavy, appressed, distinct. Aperture pyriform; 
outer lip unknown but probably denticulate. Umbilicus subperforate. 

Dim€ 7 isions . — Longitude (restored), about 55 mm. ; latitude, 29 mm. ; 
body Avhorl, 43 mm.; aperture, 30 mm.; detlection, about 02'^. 

JVotes . — This variety differs from the typical I^isania fortis Car- 
l)enter, in being broader and in having prominently angulated whorls. 
The revolving lines in the former are also usually weaker than in the 
typical form. 

Cat. No. 104959, U.S.N.:\1. 

— Elsmere Canyon, near Union Oil Company's wells, 24 
miles southeast of Newhall, Los Angeles County, California. (Ralph 
Arnold.) 

Horizon . — Middle Fernando formation (lower Pliocene). Known 
only from the type locality where several specimens were found. 

PRIENE OREGONENSIS Redfield var. ANGELENSIS, new variety. 

14ate L, fig. 11. 

Description. — Shell averaging between 80 mm. and 100 nun. in 
length, fusiform; spire elevated; apex blunt; whorls eight to ten, con- 
vex; sculpture of whorls consists of about twenty-four low and rather 
narrow longitudinal ridges and about seveti less prominent, ine(iuidis- 
tant s])iral ridges, the whole giving the surface a somewhat subdued 
cancellated appearance; the spiral ridges are augmented by numei-ous 
fine spiral striie; suture deeply impressed, somewhat wavy; faint dis- 
continuous. rounded varices in some specimens; aperture subovate; 
outer lip not thickened; canal long, narrow, recurved. 
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— Of imperfect and distorted t}pe; long-itude, 71 mm,; 
latitude, 40 mm.; l)od 3 " whorl, 54 mm. 

jYot(s \ — This variety ditlers from the typical form by its longer, loss 
recurved canal and much less pronounced sculpture. Named after the 
city of Los Angeles, the type locality. 

Cat. No. 1(‘)4075^ U.S.N.lVl. 

Locality , — Third Street tunnel, Los Angeles, California. (IIoukm' 
Hamlin.) 

L()\ver Idiocene, pi*obal)ly etjuivalent of middh' Fernando 

formation. 

MUREX ELDRIDGEI, new species, 

Plate L, 12, 

De^cril^tinn . — Shell broadly fusiform; spire elevated; apex sub- 
acute; whoi’ls four, exceedingly convex and ornamented b}" six prom- 
inent com^ex varices, which ci*oss the whorl diagonally sloping forward 
up from the base of the whorl to the suture, and each l)eing a})pressed 
against the analogous varix of the antecedent whorl in such a way as 
to give the connected varices a left-handed spiral arrangement, sloping 
backward down and across the whorls; varices extend full length of 
body whorl. Surface of whoi’ls and vai’ices ornamented with two or 
three (six on body whorl) raised lines, between which are finer, more 
or less beaded raised lines. Suture between the varices deeply im- 
pressed, forming pits. Aperture pyriform, nai*rowing into shoid, 
straight canal below; lips smooth. 

I)haeni<amH, — Altitude, 24 mm.; latitude, 15 mi]i,: body whorl, 20 
mm.; aperture, 15 mm. 

Xotes . — This species is closely allied to Murex incims Broderip, but 
is distinguishable from the latter by its broader foi*m, narrow c*ol- 
nmella, and simple varices which do not have posteriorly rellexed 
serrate varices over the sutural pits. Named in honor of the late 
George Homans Eldridge, of the United States Geological Survey. 

Typc.—Cixi, No. 1()4055, U.S.N.M. 

Locality . — Elsmere Canyon, near Union Oil Company's wells, 2j 
miles southeast of Newhall, Los Angeles County, California. (Ralph 
Arnold.) 

Horizon . — Middle Fernando formation (lower Pliocene). 

NASSA HAMLINI, new species. 

Plate L, tig. 9, 

DeHcription . — Shell about 15 mm. in length, bluntly conical; spire 
elevated; apex blunt; whorls five or six, quite convex and crossed l)y 
several (on the body whorl 12) rather sharp narrow ridges betw(‘en 
which are wide interspaces; spiral sculpture consists of four equal. 
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.siibeqiiidistant raised lines, of nnudi less ])roininence than the lono-i- 
tudinal ridges. Suture appressed, distinct, and only slio’htly wavy. 
Aperture ovate; outer lip thickened; coluniellar lip incrusted. Colu- 
mella sli^ifhtly twisted, faintly spirally sculptured, and with u-roove 
next to ))ody whoi*l. Canal short, 

Loiio^^ 15 min.; latitude, h inin. 

This species is unlike any other West Coast form, beino' 
characterized by its blunt ajiical whorls, convex whorls, deep suture 
and sharp narrow lon^’itudinal ridges. The type has a glossy surface. 
Named in honor of Mr. Homer Hamlin, city engineer of Los Angeles, 
California, to whom we are indebted for preserving the valuable 
paleontological material taken out of the Third Street tunnel, Los 
Angeles. 

2ype,-0^t, No. lOLHO, U.S.N.M. 

T.ocaliUj . — Third Street tunnel, Los Angeles, California. (Homer 
Hamlin.) 

IIorlxoH. - Lower Pliocene, probably middle Fernando formation. 

CYPRi^:A FERNANDOENSIS, new species. 

Plate L, figs. S and 

J)esa2j)ti(m.~S\\Q\\ aliout 40 mm. in length, pyriform, ventricose, 
convolute; spire concealed; surface covered with brown enamel, some 
of which is retained; aperture long and narrow, with a canal at each 
end, the anterior canal being the longer; outer lip intlected and 
crenulated with about seventeen teeth; inner lip similarly crenulated. 

Dimensions. — Longitude, 40 mm.; latitude, 24 mm. 

Xotes. — This species, which is doubtless the precursor of C. spadicea 
Gray, is relatively broader, has a relatively broader and less protruding 
anterior portion to the outer lip, has a relatively broader and moi’e 
nearH straight apmlure, fewer teeth, and has these teeth, especially 
those on the anterior portion of the inner lip, more evenly spaced, 
than in C, spodicEO. Named for the Fernando formation, of which 
it is supposed to bi‘ characteristic. 

Tj/jno-Ciit. No. 104961, U.S.N.M. 

Loe(f/ifi/,—VAsnmve Canyon, near the Pacitic Coast Oil Compan}"’s 
wells, 24 miles southeast of Newhall, Los Angeles County. California. 
(Ralph Arnold.) 

Horizon.— Middle Fernando formation (Lower Pliocene). 

TURRITELLA COOPERI Carpenter var. FERNANDOENSIS new variety. 

Plate bl, fig, Id. 

Description, — Shell strong, acute-conic, when perfect probably of 
twelve or more whorls; earl}" whorls unknown; later whorls angu- 
lated both a))ove and below near the suture; surface between the 
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angles Hat or slightly concave and ornamented l)y four (including those 
at the angles) prominent spiral ridges; both above the upper angle 
and below the lower one is a similar ridge; suture (luite deepl}^ im- 
pressed; base practically Hat, faintly spirally sculptured; aperture 
sub(piadrate. 

I)J)iu)hsions.—Ot the type, an impcu'fect specimen, altitude, mm.; 
latitude, 12 mm.; altitude of body whorl, 13 mm. 

— The spiral ribs in this variety are all of about equal prom- 
inence while in the typical Pleistocene forms the i*ib on each angle is 
much more prominent than those between, the latter l)eing little more 
than raised lines; the surface of the whorl between the angles is also 
less concave and the general shape of the shell less slender in \i\\\ frr- 
na)uloensJ>< than in typical roojnr!. 

No. lV;i957, T. S. N. M. 

LocaUty , — Elsmere Canyon, near the Pacihc Coast Oil Company's 
wells, miles southeast of Newhall, Los Angeles County, C'alifornia. 
(Ralph Arnold.) 

Horizon . — ^Middle Fernando formation (flower IHiocene). 

EXPLANATION OF PLATES. 

All are natural size unless otherwise iiitlieated. Enless otherwise indicated 

all sijecinieiis tijrurcd are from Calihu'iiia. 

Vlate NNNVIIL 

Fig. 1. l^enericardid pJaaico.da Lamarck. Cat. No. I()4h73, F.S.N.^I. Left valve; 

longitude, 84 mm. Eocene, Little Falls, Washington. This is the most wide- 
spread and characteristic Eocene species in thcM’orld. Found intheSesi)e 
and Silver Thread districts, Ventura County, 
lu. View <)f anterior end of both valves of same. 

1^. View from above of both valves of same. 

'2. Cardium cooperii (tabb. Cat. No. 164998, U.S.N.^1. A decorticated right 
valve; longitude, 35 mm. Eocene, Rose Canyon, Fan Diego County. A 
common s]>ecies in the Eocene of the West Coast. 

2a. View of both valves of same sj^ecimen from above. 

3. Meretri.v honiii GabT>. Left valve; longitude, 36 mm. Pal. Cal., II, pi. xxx, 

tig. 78. A common species in the Eocene of the west coast. 

4. Mod'iohts ornatKS Gabb. Right valve; longitude, 38 mm. Pal. Cal., I, j)l. 

XXIV, fig. 166. Another species found in most Eoctaie faunas of the West 
Coast. 

Plate NNNIN. 

Figures 3, 3u, 3 /j, 5, and 7 are copied from Pal. Cal., 1 and 11. 

Fig. 1. RecRn (Chlam[/s) c(df:hi.^l Arnold. Collection Fniv. California. An imper- 
fect left valve; altitude 45 mm. Eocene, Sisar Creek, Ventura County. 

2. Same species as fig. 1. Imperfect rigid valve; altitude, 29 mm. Same locality 

and collection as fig. 1. 

3. Fecfen (Propeamiisium) iii(en'adi((tui:< Gabb. Left valve; altitude, 25 mm. 

Eocene shales at New Idria, San Benito County, and in Silver Thread 
district, Ventura County. 
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Fig. 3a. Interior of left valve of same specimen. 

3/>. Outline of ears of right valve of same species. 

4. Glucifmeris reatchii Gabb var. major Stanton. Cat. No. 165003, IJ.S.N.^M. 

Imperfect left valve; longitude, 30 mm. Eocene, Kock Creek. Los Angeles 
County. Found in the lower Eocene (^lartinez formation) in California. 

5. Cardhim hrewerii Gabl). Right valve; longitude, 51 mm. Common in the 

Eocene (Tejon formation and e(|uivalents). 

6 . Teredo sp. Cat. No. 164972, U.S.N.M. Imperfect section of tube, lateral 

vie^y; diameter, 11 mm. Eocene, Sisar Creek, Ventura County. 

6(0 Same species as tig. 6 . Cat. No. 164972, U.S.N.M. Cro.^s secti(m of a 
crushed si)ecimen ; maximum diameter, 15 mm. Same locality as fig. 6 . 

7. F\ums rernondii Gabb. Front view; altitude, 41 mm. Common in Eocene 

(Tejon formation and eijuivalents) on West Coast. 

7a. Magnified view of surface of original of fig, 7. 

8 . Ainaurojm,^ alveatas Conrad. Cat. No. 165000, U.S.N.IM. Front view of 

partially decorticated specimen; altitude 32 mm. Eocene, Rose Canyon, 
San Diego County. A characteristic Eocene gasteropod in California. 

9. Mora) {Scoas'ai) tuherridatus Gabb. Cat. No. 164999, U.S.N.M. Front view 

of an imperfect and decorticated specimen; altitude 27 mm. Eocene, Rose 
Canyon, San Diego County. Perfect specimens have an anteriorly jdicate 
plate over the inner lip; outer lip crennlate; revolving lines on surface. 
10 . ('ijlulma rostata Gabb. Cat. No. 165001, U.S.N.IM. Front view of slightly 
imperfect specimen; altitude 18 mm.; twice natural size. Eocene, Rose 
Canyon, San Diego County. Common in the Eocene (Martinez and Tejon 
formations and equivalents) in California. 

Plate XL. 

Fig. 1. j*er(en {Lt/ropevlen) hotrcrsi Arnold. Collection Univ. (California, llolotype. 

Right valve; altitude 150 mm.; about two-thirds natural size. Lower Mio- 
cene, Santa Inez Mountains, Santa Barbara County. Also abundant at 
same horizon in Santa IMonica Mountains and elsewhere. The left valve 
of this sjiecies is more convex than the right, lait otherwise is very similar. 

2 . Ostrea (Kan Conrad. Cat. No. 164987, U.S.N.^L Side view of both valves; 

altitude of large valve 131 mm.; two-thirds natural size. Lower Miocene, 
3 miles south of Calabasas, Los Angeles County. This species is found in 
both the upper and lower Miocene, and often grows to a length of 20 
inches (500 mm.). (See Plate XLV, fig. 2 .) 

3. Purpura edmondiy new sj)ecies. Cat. No. 164983, U.S.N.^M. llolotype. 

Aperture view; altitude 19 mm.; about IJ times natural size. Lower 
Miocene, 3 miles south of Calabasas, Los Angeles C'ounty. 

3((. Reverse view of same specimen as fig. 3; same enlargement. 

4. (Idorostoma {Omphalius) dalli, new species. Cat. No. 164984, U.S.N.IM. 

Holotype. Aperture view; latitude 12.5 mm.; IJ times natural size. 
Lower Pliocene, 3 miles south of Calabasas, Los Angeles County. A com- 
mon species in this horizon. 

4a. Top view of same specimen. 

45. Base view of same specimen. 

5. (Idorostoma {Omphalius) dalli var. iuornatus, new variety. Cat. No. 164986, 

U.S.N.^1. Holotype. Top view; latitude 13.5 mm.; TJ times natural 
size. Same localit}' as fig. 4. 

6 . C'hlorostoma. {Omphalius) dalli var. subnodosus, new variety. Cat. No. 164985, 

U.S. N.]\L Holotype. Top view; latitude 13 mm.; IJ times natural size. 
Same locality as fig. 4. 

6 a. Base view of same specimen as fig. 6 . 
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Fig. 7. Cerltli'mm topangeml^, new species. Cat. No. 164970, IT.S.N.^1. Ilolotype. 

Aperture view of imperfect sj)ecimen; longitude 26 inin.; 14 times natural 
size. Lower Pliocene, 6 miles south of ('alabasas, at head of Topanga 
Canyon, Los Angeles County. A common species at the type locality. 

8. Cerlthium topangemi^y new species. Cat. No. 164976, U.S.N.M. Cotype. 

Aperture view of imperfect specimen; longitude 13 mm.; IJ times natural 
size. Same locality as 6g. 7. 

9. Cancellaria cf. condon't Anderson. Cat. No. 164981, U.S.N.^L Back view (>f 

imperfect specimen; altitude 21 mm. ; H times natural size. Lower Mio- 
cene, 3 miles south of Calabasas, Los Angeles County. This species 
appears to range from the San Joaquin Valley to the Santa Monica Moun- 
tains in the lower Miocene. 

Plate XLI. 

Fig. 1. Pecten (Lgropecten) magnoUa Conrad. Collection L^niv. California. Imper- 
fect right valve; altitude 14.5 mm.-. about two-thirds natural size; Lower 
Miocene, Vaqueros formation, Ojai Valley, Ventura County. Characteristic 
of the lower ^Miocene throughout central and southern California. The left 
valve has narrow, more rouialed ribs. 

2. Pecten {Lgwper(en) estrellanns Conrad. Cat. No. 164851, U.S.N.]\I. Left 

valve; altitude 97 mm.; aliout two-thirds natural size. Fiiper Miocene, 
Wildhor.se Canycm, Monterey County. This species is usually abundant in 
both the lower and upper Miocene faunas of central and jjortions of south- 
ern California. Kil >s of right valve broader and anterior ear notched ; other- 
wise similar to left. 

3. DrUVm sp. Cat. No. 164977, U.S.N.^1. Back view; longitude 13.5 mm.; 

about IJ times natural size. Lower Miocene, head of Topanga Canyon, 3 
miles'soiith of Calabasas, Lus Angeles County. 

4. Macron merriami, new si>ecies. Cat. No. 164982, U.S.N.M. Ilolotype. 

Aperture view; longitmle 23 mm.; about IJ times natural size. Lower 
Miocene, same locality as tig. 3. This species appears to range over central 
and southern California in the lower ^Miocene. 

4(t. Back view of same specimen. 

5. Sigaretus perrird, new species. Cat. No. 164979, U.S.N.M. Holotype. 

Aperture vieAV of partially decorticated and imperfect specimen; altitude 
18.5 mm.; about 1^ times natural size. Lower Miocene, same locality as 
fig- 

6.. Turbo topangensisy new species. Cat. No. 164980, U.S.N.^M. Holotype. 

Aperture view; altitude 18.5 mm.; about IJ times natural size. Lower 
Miocene, same locality as fig. 3. 

6a. Top view of same specimen. 

65. Base view of same specimen. 

Plate XLI I. 

Fig. 1. Pecten {Amimum) lompocensis Arnold. Cat. No. 164852, U.S.N.^M. Para- 
type. Interior view, showing internal line; altitude 90 mm.; about two- 
thirds natural size. Lower Miocene, Ojai Valley, Ventura County. This 
form, so far as known, is confined to the lower Miocene of vSanta Barbara 
and Ventura counties. 

2. Ostrea eldridgely new species. Cat. No. 164986, U.S.N.^L Holotype. View 
of exterior of larger valve; altitude 14.7 mm.; two-thirds natural size. 
Lower Miocene, supposed equivalent of Vaqueros formation, Elkins ranch, 
east of Grimes Canyon, south of Fillmore, Ventura County. 

2a. Lateral view of same specimen. 
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Fi^. o. Scntelhi fnirbanlcxt ^lerriam. Cat. Xo. l()496o, F.S.X.M. View of top, sliow- 
ing details; maximum diameter 3(> mm. ; 1 J times natural size. Lower Mio- 
cene, sup])Osed eciuivalent of Vaqiieros formation, near Torrey Canyon wells, 
southwest of Pirn, Ventura County; al>undaiit. This species is also found 
near the base of the Vaqueros formation in the Sespe district. Supposed 
to be characteristic of the lower ]\Iiocene. 

Plate XLIIJ. 

Fig. 1. l^enus {Chione) temblorensis Anderson. Cat. Xo. 164989, Tt.S.N.M. Exterior 
of imperfect right valve; longitude 80 mm. Lower IMioeene, head of 
Topanga Canyon, 3 miles south of Calabasas, Los Angeles County. ITsiially 
alnmdant in the lower IMiocene; a nearly related, possibly identical, form 
found in the iip])er ^Miocene. 

\a. Top view of same s]4ecimei]. 

2. MutUiis inatlteiviiimn Gabb var. exp<m.sus^ new variety. Cat. Xo. 164968, 

U.S.X.M. Holotype. Light valve; altitude 10.5 mm. Lower Miocene, 
supposed equivalent of the Vaqueros formation, near Torrey Canyon wells, 
southwest of Pirn, Ventura County. This species is usually found in the 
faunas of the lower Pliocene through central and southern California. 

3. ScuteJIa fairbanbsi ^Nlerriam. Cat. XT). 164963, U.8.X.M. 8ame locality as 

tig. 2, Imt possibly at a somewhat lower horizon. 

4. Ocinebra topangensis, new s]>ecies. Cat. X^o. 164995, V.S.X.M. H ilotype. 

Back view; altitude 59 mm. Lower Miocene, To])anga Canyon, 3 miles 
south of Calal)asas, Iais Angeles County. So far known only from this 
horizon. 

Plate XLIV. 

Fig. I. Perten {Lyropecien) cmssicardo Conrad. Cat. Xo. 164967, U.S.X.^L Exterior 
of valve, showing characteristic sculpture; altitude 90 mm. Lower ^Miocene, 
Ojai Valley, Ventura County. This species ranges through the lower and 
upper Miocene, being commoner in the former in southern California, in 
the latter in central California. Jt is sometimes more convex than the 
figured specimen, and often shows concentric undulations of the disk. 

2. Peden (Chlamys) ses 2 -)eensis var. hydei Arnold. Collection of Delos Arnold. 

Type. Right valve, ear missing; altitude 46 mm. Lower iMiocene, 
Lynchs Mountain, San l^uis Obis]40 County. Found also in the Va(iueros 
formation. Little Ses}>e Creek, and, with Mylilus malhe'immil Gabb, in sup- 
]iose<l equivalents of the Vaqueros formation near the Torrey Canyon wells, 
Ventura (.'oimty. 

3. Peden [l^seudamushim) peckhawi Gabb. Cat. Xo. 164839, LLS.X.IM. Right 

and left valves in iiiatrix; altitude of largest 17 mm. ^lonterey shale 
(middle iMiocene), southeast of Pinole, Contra Costa C'oinity. The ty[)e of 
this species came from the Ojai Valley, Ventura County. It is the com- 
monest form in the shales of the middle Miocene (^lonterey, Modelo, and 
equivalent formations) and is also known from the Oligoeene in the Santa 
Cruz jMountains. 

4. Xererita callosa Gal)b. Cat. Xo. 164992, IT.S.X.IM. View from above, speci- 

men slightly tilted; maximum latitude 44 mm. Lower Pliocene, head of 
Topanga Canyon, 3 miles south of Calabasas, Los Angeles County. Ranges 
through the ^Miocene. Common in the lower ^Miocene of southern 8an 
Joaquin Valley and the Santa ^lonica ^Mountains. 

4u. View of l)ase and aperture of same specimen, showing i haractei’istie sha])e 
of callous. 
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Plate XLV. 

Fij;. 1. Perten {Iluinites) (jiganfeus Gray. Gat. No. 16490o, G.S.X.M. Fxterinr of 
right valve; altitude* hO inui. I.,o\ver Pliocene, ^^upposeel eejiii valent of 
Viupieros formation, gnleh east of Wiley C’aiiyon, southwest of Pirn, 
Ventura County. A very variable speeies, ranging from the low(*r ^Miocene 
to the Recent fauna. 

2. Osfrra titan Conrad. Cat. Xo. 164987, U.S.N.iM. ^dew of exterior of larger 

valve; altitude 131 mm. l.ower Miocene, 3 miles south of (/alabasas, Le>s 
Angeles County. .V <*omniou form in the upper and lowei- iNliocene; <4’ten 
grows to a length of 20 inches (500 mm.) or more. (See Plate XL, tig. 2.) 

3. TvocliHa eoxtrllaf(t Conrad. Cat. No. 164994, U.S.N.iSr. View from above; 

maximum diameter 38 mm. Same locality as fig. 2. Common in the 
Miocene. 

4. Phacokles rirkthofeal Gabb. Cat. Xo. 164978, U.S.X.]\1. Right valve; alti- 

tude 17.5 mm. Same locality as tig. 2. 

5. F((J<nu(.^ co}icaras Rronii. Cat. No. 164971, IT.S.N.iM. Type. Lateral view; 

maximum latitude 26 mm. Lower Pliocene, Little Sespe Creek, Ventura 
County. A very (‘ommon sp(*cies in this horizon. 
ha. To^) vi(*w of same sjiecies. 

Plate XLVT. 

Fig. 1. Prrtcn (t .svvs‘prcyLs/.s* .Vriiohl. ( 'alihu-nia State ^lining l>un*au. Coty})t*. 

Portion of mold of interior of right valve; altitude 50 mm. Lower Pliocene, 
Va<pu*ros formation, Sespe Canyon, Ventura C'ounty. A common sj)ecies 
at the type locality; also found (‘Isewhere in central audsouthern California 
in tlie lower Pliocene. 

1«. iMold of interior of k*ft valve of same s})ecimen. 

2. Pcdtii [Chtamifk] Arnold. California State ini ng Ku ream Plasto- 

type. Cast of exterior of slightly imperfect left valve (young) ; altitude 
18 mm. Same locality as tig. 1. 

3. Pecten (Lifropeotni) mii(/h<uii Arnold. Collection of Delos Arnold. Type. 

Right valve; altitude 37 mm. L»>wer Pliocene, suppo.«ed e<juivah*nt of 
Va<]ueros formation, Ojai Valley, Ventura ( Aunty. 

3a. View of left valve of same s})ecimen. 

4. PoFniat ])ondero!<(t Gray. Cat. No. 164988, P.S.N.^1. Imperf(*ct right valve; 

altitude 80 mm. T.(Ower Pliocene, 3 miles soutli of Calabasas, Los Angeh*s 
County. A common species from the lowei* ^Iio(*ene U> the Recent south- 
ern fauna of the we>^t coast. 

5. Plfurotoma (Baihtitonia) new species. CAt. No. 164993, F.S.N.^L 

Holotype. Back view of imperfect spc'cimen. Same locality as fig. 4. 
Found also in this horizon at several localities in southern San 4oa<|uin 
Valk'y. 

Plate XLVII. 

Fig. 1. -Irco canmlontsis Osmont. California State ^lining Bureau. Holotype. 

Right valve; altitude 89 mm. Fernando formation, lower Pliocene or 
upper Pliocene, 1 mile north of (Mmulos, Ventura County. S<'» far as 
known this species is characteristic of the lower horizon of the Fernando 
formation. Also reported from the Puente Hills, 
la. End view of same s])ecimen as fig. 1. 

15. P(.)rtion of surface of same specimen as tig. 1, (.‘ularged, showing nodose ribs. 
Proc. N. i\L vol. xxxii — 07 35 
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Fig. 1. Arcri mnHleosiata ^o\ver])y. Cat. No. 12574, U.S.X.M. Eight valve; longitude 
101 luin. Keeent, San Diego. Found in the lower Pliocene (Fernando 
formation) in the Puente llilD, Orange Count}', and in the vicinity of Los 
Angeles*. 

2. Car<Unm (jiutdrigenanuni (5>nrad, var. ft rwni.dunis)}<, new variety. Cat. No. 

1()4947, LT.S.N.iM. Ilolotype. Imperfect left valve; longitude 58 mm. 
TiOwer Pliocene (Fernando formation), Fdsmere Canyon, near Newhall, 
Los Angeles County. A common variety in the lower Pliocene. The typ- 
ical form with 44 ribs and less oljliquity is found in the Recent. 

2a. A^iew of umbos of same specinum from above. 

3. ^4rm Conrad. Cat. No. 1()494S, IT.S.N.iM, Eighfvalve of medium- 

sized specimen; longitude 40 mm. Same locality as fig. 2. A common 
species in the Pliocene of California. Also appears to extend down as far 
as the middle iMiocene (iNIonterey). 

3«. Umbos and hinge area of same spi^cimen viewed from above. 

4. Area tt‘ Hi ueata Conrad. Cat. No. 164948, II. S.N.M. Portion of an adult left 

valve, showing the more complex sculi>ture of the ribs in the later stages 
of growth; altitmle 60 mm. Same locality as fig. 2. 

5. Leda. iaphrla Dali. Cat. No. 164952, U.S.N. 51. Right valve; longitude 36 

mm.; twice natural size. Same locality as fig. 2. This speci(‘S is common 
from the Pliocene to the Recent fauna in the California province. 

5a. View of umbos of same specimen from above. 

6. Neverita. reclnzy{n(i Veiii. Cat. No. 164960, U.S.N. 51. Rack view; latitude 25 

mm. Same locality as fig. 2. A common species from the Pliocene to the 
Recent fauna; also ])robably occurs in the 51iocene. 



Plate XLIX. 

Fig. 1. fMrea realehii i\a\A). ( lit. No. 153827, U.S.N. 51 . Exterior of valve; altitude 

90 mm. l^ower Pliocene, San Diego. An abumlant and characteristic 
species in many of the Pliocene localities from southern California to Cerros 
Island, off Lower California. 

2. CalUsla (Amiantis) ca//as*a Conrad. Cat. No. 164953, U.S.N.5I. Imperfect left 

valve; altitude 50 mm. Lower Pliocene (Fernando formation), Elsmere 
Canyon, near Newhall, Los Angeles County. Base evenly rounded in per- 
fect specimens. Common from Pliocene to Recent. 

3. Cidlista snhdiaphuna Carjienter. ( At. No. 164951, U.S.N.5I. Imperfect right 

valve; longitude 41 mm. Same locality as fig. 2. Abundant in the Plio- 
cene and also found in the Recent. 

4. Terchratalia S}nithi iKrnoXd. Cat. No. 164977, U.S.N.5L Pedicle valve; longi- 

tude 42 mm. Pliocene, Temescal Canyon, 3 miles north of Santa 5Ionica, 
Los Angides County. Known only froxn the Pliocene. A somewhat vari- 
able species. 

4u. 5dew <>f brachial valve of same si)ccimen. 

5. Terehrittalia smi tin. Xrmdd. Cat. No. 164977, U.S. X.5L Pedicle valve; longi- 

tude 29 mm. Same locality as fig. 4. 51ore prominent ribbing than speci- 
men shown in fig. 4. 

5a. View of braidiial valve of same specimen. 

6. Te)rhvalali(ioecldentalis<\)a\\. Cat. No. 164996, U.S. N. 51. Brachial valve; lon- 

gitude 40 nnu. Same locality as fig. 4. This species is most variable, as is 
evidenced by this and the following figures, which show a series collected 
at one locality. Found in the lower Pliocene (and possibly upper 51iocene). 
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Fi". 7. 8ame S]k cies uik) Incality as fig. 0. }V<licle valve; longitude 2t) nun. 

7a. View of bracdiial valve of same speeimen. 

S. Same species and locality as lig. 0. Pe<licle valve; longitude 2'2 mm. 

8e. View of brachial valve of same s}»ecimen. 

t). Same sp(‘cies and locality as iig. 6. Fe<licle valve of a less rugose variety; 
longitiale 21 inin. 

Du. View of brachial valve (>f same specimen. 

Plate L. 

Fig. 1. Mifd tninnda Limueus. Fat. Xo. 164D50, U.S.N.3I. J^eft valve*; longitude 4b 
\ mm. Pliocene (PVrnando formation), Pllsmere Canyon, near Xewhall, Los 
/ Angeles Comity. Found also in the Recent fauna of the Arctic regions. 

2. Trorhita Jihsa Cabb. Cat. So. 1G4949, F.S.N.^I. Slightly imperfect speci- 

men viewed from above; maximum diameter 20 mm.; twice natural size. 
Same locality as tig. 1. Also h>und in the upj)er ^liocvme. 

2a. Same specimen. View from the side. 

3. Fi.'isnri <].(’<!, unirhai (Arpenter. Cat. Xo. 164945, U.S. X.INI. Specimen viewe<l 

from above; longitude 14.5 mm.; twice natural size. Lower 1‘liocene, Third 
street tunnel, Los Angeles. Also found in the Pleistocene an<l Recent 
fauna of the coast. 

3(L Same specimen; view from the side. 

4. Cancellaria fernaudoeasiii, new species. Cat. Xo. I6495G, II.S.X.M. llolo- 

type. Back vi(‘w of imperfect specimen; altitude 17 mm.; twice natural 
size. Same lo<*ality as lig. 1. A similar or identical form was found in the 
Pliocene of the San J)i{*go well. 

5. TvHonann s]». Cat. Xo. 164954, U.S.X.31. Back view of imperfect speci- 

men; altitude 20 mm.; twice natural size. Same locality as tig. 1. 

6. /Vsu/n'« forf/.'J Carj)enter var. aiajnlata, new variety. C-at. Xo. 164959, U.S.X.2iI. 

Paratype. Aperture* view of im]>erfect young; altitude 30 mm. Same 
locality as fig. 1. A rather common species in th(» Pleistocene and Plio- 
cene of central and southern California. 

7. JAsauia Cav\yen\or viu'. an<jidaf((, new variety. Cat. Xo. 16495S, C.S.X.V. 

llolotype Aperture view of imjjerfect adult; altitude 49 mm. Same 
locality as tig. 1. 

8. (•Affpnixt feniandoeush, mnv species. Cat. Xo. 164961, C.S.X.M. tIoloty]»e. 

View from Vjack; longitude 40 mm. So far known only from same locality 
as tig. 1 . 

8u. Aperture view of same specimen. 

9. Aa.s.su, new sjtecies. Cat. Xo. 164946, L.S.X. 51. llolotyi)e. Aperture 

view of imperfec't specimen; longitude 15 mm. Same locality as lig. 3. 

10. ChrusodomaA cf. nrnoldi Rivers. Cat. Xo. 164962 U.S. X.M. Back ^'iew 01 

impertVet specimen. Same locality as tig. 1. Known also from the Pleis- 
tocene of San Pedro, Ijos Angeles County. 

11. Frlnu orrf/onni.^is Redtield var (najtlen.^ls, new variety, (,’at. Xo. 164975, 

U.S. X. 51. lIolotyiH*. Back vi(‘w of imperfe'*t and slightly coi^torted specL 
men; longitude 71 mm. Same locality as tig. 3. t'ommon in tlie lower 
Pliocene of the Pacifn* coast. It is the ])recur.*^or of the r<‘cent Priaieoir- 
Redtield. 

•12. Manw eldjddgci, new species. Cat. Xo. 164955, U.S. X. 51. llolotype. Back 
view; longitude 24 mm.; twice natural siz(*. Known only from the same 
locality as tig. 1. Xear tlie Recent M. inri.^n.s Broderij). 

13. Fecteu ( /e/,s/epf,s* So werby var. .sfm/cr/a.s Dali. Collection of Delos 
Arnold. Left valve; altitude 36 mm. Pliocene, Santa Barbai’a. Als(j 
found in the Pliocene of southern California. 
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Fi.ij. 14. Fectcii [Chhunj/f^) hellUcnndlatn,'^ x\rn()U\. Collet-tion of Delos Arnold. IIolo- 

tyi) e. Right >ialve; altitude 18 mni. Pliocene, Pacific Peach, San Diego. 
Known only from this liorizon at this locality. 

Platk LI. 

Fig. 1. Tiu'ritdla jxK'heconmi^ Stanton. Cat. No. 105002, F.S.N.iM. Pack view of 
imi)erfect si)eciinen; altitude 59 niin. hiocene. Rock Creek, Los Angeles 
County. This species is snp}>osed to be characteristic of the ^Martinez 
formation (lower Eocene). 

2. Turritdla uramn(( CouYixA. Cat. No. 164974, U.S.N.iNl. Wax cast, back view; 
altitude 41 mm. Ses])e CanyQii, Ventura County. Suiiposed to be char- 
acteristic of the Tejon formation (middle Eocene). 

2. Tnrnidla urasana Conrad. Cat. No. 165004, U^.S.N.M. Pack view of imper- 
fect specimen; altitude 44 mm. Eocene, Rose Canyon, San Diego County. 

4. Ttin'itdla ineziana ConYm] ( ; T. hoj[f)iH(mii Cal)b). Cat. No. 164964, L^.S.N.M. 

Ia>wer Miocene, supposed equivalent of the Vaqueros formation, Chaffee 
(5inyoii, southwest of I’iru, Ventura County. Supposed to be character- 
istic of the lower JMiocene; found from San ]\Iateo to San Diego counties. 

5. Tin-vitdla mezi((na Conrad. Cat. No. 164969, U.S.N.M. Pack view of imper- 

fect specimen; altitude o6 mm. Tar Creek, north of Fillmore, Ventura 
C5)unty. Common in tlie Vaqueros formation, but good specimens are hard 
to obtain. 

6. Tnrritdia hirz’unm Conrad var. .^espenoiis, new variety. Cat. No. 164970, 

E.S.N.M. Holotype. Aperture view of imperfect s])ecimen; altitude o4 
mm. Same locality as tig. 5. 

7. TurntdUi oronamt Conrad. Cat. No. 164990, r.S.N.31. Pack view of imper- 

fect large specimen ; altitude 60 mm. Tojianga Canyon, 8 miles south of 
Calabasas, Los Augeles County. Supposed to be characteristic of the lower 
.Miocene. Common in central and southern California. 

S. Same s])ecies and locality; altitmle 58 mm. 

9. Same si>ecies and lo(*ality; altitude 82 mm. ; upper whorls. 

10. Tnrritdia varlata Conrad. Cat. No. 164991, r.S.N.51. Pack view of imper- 

fect specimen; altitude 84 mm. Same locality as tig. 7. Supposed to be 
characteristic of the lower Miocene; so far known only in Fresno County 
and south. 

11. Same species and locality ; slender variety; altitude 59 mm. 

12. Same species and locality; broa<l variety; altitude 48 mm. 

18. Tnrrltell<( cooperi Carpenter (var. ) fernandoensiK, new variety. Cat. No. 164957, 
r.S.N.5I. Type. Aperture view of imjierfect specimen; altitude 81 mm. 
Lower J^liocene, Fernando formation, Elsmere Canyon, near Newhall, Los 
.Vngeles County. A common form in the lower Pliocene of southern 
California. 

14. Tnrritdia. cooperi Carpenter. Collection of Delos Ariiohl. Aperture view of 

tyj) ical form. Lower Pleistocene, lower San Pedro formation, Deadinan 

' Island, San Pedro, l^os Angeles County. Common in the Pliocene and 

lower Pleistocene from Ventura County southward. 

15. Tnrrltella jeirettl Carpenter. Collection of Delos Arnohl. Typical form, 

ajierature view; altitude 70 mm. Same localit\' and horizon as tig. 14; 
geologic and geograiihii* range also about the same. 



